Marie (I) was the first to call attention to the relation of acromegaly to hypophyseal tumor, and he believed the disease to be a manifestation of the decreased function of this gland. This view was supported by various observers, but at the present time it has been largely given up and replaced by the theory of a hypersecretion of the anterior lobe as a necessary antecedent of acromegaly. Among the facts supporting this may be mentioned the following. All tumors of the hypophysis do not result in acromegaly, but only the adenomas. Destructive tumors do not evoke symptoms of the disease (Fischer (2) and others). This is supported by surgical experience. Hochenegg (3) first showed that removal of the hypophyseal tumor in a typical case of the disease could lead to a rapid recovery.
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The apparently beneficial effects of pituitary extract administration have been due to alleviation of subjective symptoms and not to alterations in the fundamental growth disturbance (Biedl (4) ). The conflict of views has been considerably clarified by the suggestion of Tamburini (5) that two pathological processes were involved, one leading to an hypertrophy of the gland and to acromegalic symptoms, and being followed by atrophic changes with cachectic symptoms. The widely varying results and differing conclusions as to the metabolism in acromegaly and the effects in general of the hypophysis upon nutrition are orobably due to the failure to recognize the occurrence of different stages in the disease.
A retention of calcium and phosphorus has been found in acromegaly by Rubinraut (6) (16) found pituitrin to have the same effect as thyroid extract. It increased the elimination of calcium and magnesium through the feces. Oswald (I7) observed no change in the nitrogen and phosphorus excretion of dogs. Malcolm (I8), also working on dogs, found that feeding the posterior lobe caused a phosphorus loss, while the anterior lobe caused a nitrogen and phosphorus gain with a loss of calcium and magnesium. The administration of fresh gland had apparently nearly the opposite effect.
Working with rabbits Franchini (19) noted an increased excretion of calcium, magnesium, and phosphorus. Mochi (2o) likewise by subcutaneous injections obtained increased elimination of calcium and phosphorus, which he ascribed to catabolism of bone.
In hypophysectomi)ed animals there seems to be a greatly increased excretion of nitrogen and of phosphorus (Narboute (21) and Wolf and Sachs (22) ).
Closely related to these findings are the effects on growth noted during hypophysis treatment. Cerletti (53) found that injection of extracts caused the body-weight to remain almost stationary. Sandri (24) also found a slowing in growth of mice fed on hypophyseal substance. Aldrich (25) notedno marked changes in young dogs. Sch/ifer (26) found that dried extract of the anterior lobe caused young rats to grow more rapidly.
The diversity of results obtained with gland extracts is not difficult to understand when we realize the different conditions under which they were obtained. The extracts were made in different ways and in most instances from mixtures of posterior and anterior lobes which possess distinct influences on metabolism. The results obtained with anterior lobe extracts should be of more value as this is the portion which normally influences growth, while the posterior portion may seriously disturb metabolism. The results in acromeg-aty must also vary with the stages of the disease and other conditions.
The bone changes in acromegaly, according to Biedl, are not so marked as clinical appearances would suggest. There is no special disease process involved, but a deposition and resorption of bone substance takes place just as in normal bone growth.
The present study was made in the wards of the Jefferson Hospital on a man who was suffering from a typical early and progressive form of acromegaly.
The points of interest in the case reported may be briefly summarized as follows:
J.s. Male, aged 35 years, native of Russia; barber. Admitted to the Jefferson Hospital, Nov. 17, I913, and discharged without change in condition, Dec. 9, I913. He had never had any serious illness but had suffered during the past fifteen years from a catarrhal condition of the nose.
Physical Examination.--Well developed, well nourished, with typical acromegalic aspect. Head large and well developed. Eyes showed contracted pupils and reacted slowly to light and to accommodation. Nose large and broad at tip. Mouth and ears normal. No separation of upper teeth but slight separation of lower teeth especially a'bout right lower canines. The arteries were hard and tortuous. The hands were very large, the fingers large and thick, and the ends blunt and sausage-like. Skin very thick. Sensation impaired in fingers, especially on dorsal surfaces.
R6ntgen ray showed true acromegaly. The sella turcica was 7/8 of an inch long, and 7~ of an inch deep. The posterior clinoid processes were somewhat atrophied.
Eye examination showed vision o"= 2o/3o. The pupils reacted to light convergence. The tensions were normal, and ocular movements were unimpaired. The ophthalmoscopic examination was negative. Examination of nose and throat showed deflected septum and large submerged tonsils which were operative.
METHOD OF STUDY.
The details of food preparation and collection were carried out with the careful coSperation of the patient and of the hospital staff, The patient was placed on a uniform diet, amounts of each food given being based on the patient's choice during a preliminary day. The diet consisted of milk, graham and soda crackers, cereal, salt, sugar, water, butter, meat, tea, and coffee, and during the three final days also five grams of agar-agar per day. The meat was prepared previous to the experiment, thoroughly mixed, boiled, and again thoroughly mixed, placed in glass jars, sterilized, and kept in a frozen condition until used. Aliquot portions of the foods were taken for analyses.
Urine was collected in exact twenty-four-hour samples and kept in an ice box. Thymol was used as a preservative. The feces were separated by the use of carmin and kept in thymolized friction top cans and in a frozen condition until the end of the period when they were thoroughly mixed for analysis.
Calcium and magnesium were determined by McCrudden's methods (27) . Sulphur in the urine was determined by Benedict's method (28) . Sulphur in the feces and foods was determined after oxidation with fuming nitric and hydrochloric acids and with Benedict's sulphur reagent. Phosphorus was determined by Neumann's method. Nitrogen was determined by the Kjeldahl method.
DISCUSSION.
The most striking fact brought out by the balance of the five elements in our case of acromegaly is the retention of calcium oxide, magnesium oxide, and phosphoric anhydride, of I6.2, 2o.6, and 15. 3 per cent. respectively (table I). The absolute retentions of these elements, 0.242 of a gram of calcium oxide, o.Ioo of a gram of magnesium oxide, and 0.489 of a gram of phosphoric anhydride, cannot be considered high, but are nevertheless distinct. The fact that the sulphur and nitrogen metabolism shows a practical equilibrium emphasizes these retentions, as does also the fact thn~ ~h,~-~ "~ a rough parallelism in the retentions of these bone-forming elements. There would seem, therefore, to be a disturbance in bone growth not secondary to changes in general metabolism, probably leading to increased formation of osseous substance.
Whether the bone thus formed be normal bone, as has been suggested, or abnormal bone, as believed by Edsall and Miller, cannot be decided from the data at hand. The fact that magnesium oxide and phosphorus were retained in amounts more than sufficient to form bone with the retained calcium oxide is of interest, as a similar condition was found by Edsall and Miller and others for the element phosphorus. Probably, however, too nmch emphasis cannot be laid upon these variations, and the most direct procedure here would be the analysis of bones from this condition. The ratios of the distribution of the excretion of the mineral elements between the urine and the feces are for calcium oxide I to 6.9, for magnesium oxide I to 1.4, and for phosphoric anhydride 1. 7 to I. These are within normal limits and suggest that absorption and excretion of these elements are carried out in about the normal way. The same can probably be said for the elements sulphur and nitrogen, which are as usual eliminated ah-nost entirely by way of the kidneys. That the absolute amounts of calcium oxide and mag-nesium oxide eliminated by the urine are almost exactly identical is probably a coincidence.
A fact probably without particular relation to acromegaly but of great importance from the standpoint of general calcium and magnesium metabolism is brought out by table II. Pronounced variations in the daily urinary output of these elements will be noted, although the patient was on a strictly uniform diet, and the urine was collected at exact twenty-four-hour intervals. Further, the sulphur and nitrogen excretions are uniform. Nothing could show more clearly the dangers of judging the metabolism of these elements from urinary analyses alone. Take for example the excretion of calcium oxide on days 4, 5, and 6, o.I9O, o.o85, and o.225; and of magnesium oxide, o.25o, o.043, and o.I9I on the same days. The explanation of these variations is not entirely clear, but the possibility has suggested itself as ~vorthy of consideration that there is a relation between the absorption, particularly of calcium, and the accumulation in the intestine of residual material rich in salts soluble with difficulty. This would probably be particularly true on a diet containing considerable milk with its high content of calcium salts. In the study under discussion no feces were passed until the fifth day, and there is a steady rise in urinary calcium excretion until that day when there is a pronounced drop followed by marked rises on the succeeding days. It would seem desirable to consider this point in connection with studies of calcium metabolism, asl if supported further, it would tend to show reports of increased or decreased urinary output of these elements to be of very doubtful value. It may be, however, that these variations are particularly notable in acromegaly due to an increased absorptive power of the intestine for calcium salts in this condition.
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SUMMARY,
A distinct retention of calcium, magnesium, and phosphorus was noted, which was not accompanied by corresponding changes in general metabolism, as evidenced by a practical balance of nitrogen and sulphur.
It is concluded that there is a primary disturbance in the metabolism of the mineral elements mentioned, with the probable formation of new bony tissue.
The distribution of elements between urine and feces shows no abnormal variations.
A suggestion is made as to the reasons for variable calcium output in the urine on a uniform diet.
